SC11692ZP 



What is claimed is: 



1 . A compound semiconductor structure comprising: 
a GaAs-b ised supporting semiconductor structure; 
a first laye r of gallium oxide located on a surface of the supporting 

semiconductor stiucture to form an interface therewith; and 

a second 1 lyer of a Ga-Gd oxide disposed on the first layer. 



2. The compqund semiconductor structure of claim 1 wherein the Ga-Gd 
oxide is Gd 3 Ga 5 Oi2. 

3. The compoi\nd/&miconductor structure of claim 1 wherein the GaAs- 
based supporting semicondfactOTi structure is a GaAs-based heterostructure. 

4. The compounp semiconductor structure of claim 3 wherein the GaAs- 
based supporting semiconductor structure is an at least partially completed metal-oxide 
field effect transistor. 

5. The compound kemiconductor structure ofr1anrr3-wher&m4he-GaAsz_ 



based supporting semiconductor structure is an at least partially completed heterojunction 
bipolar transistor. 

6. The compound semiconductor structure of claim 3 wherein the GaAs- 
based supporting semiconductor ^tincture is an at least partially completed semiconductor 
laser. 



7. The compound semiconductor structure of claim 1 wherein the first layer 
of gallium-oxide has a thickness in a range of approximately .5 nm to 10 nm. 
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8. The conroo^d semiconductor structure of claim 1 wherein the second 
layer of Ga-Gd oxide hara thickness in a range of approximately 5 nm to 20 nm. 



or 



9. A method 
semiconductor structure 

providing a 
depositing 

structure; and 

depositing 



f forming a dielectric layer structure on a supporting 
comprising the steps of: 
GaAs|based^supporting semiconductor structure; 
first layer of gallium oxide on a surface of the supporting 

second layer of a Ga-Gd-oxide on the first layer. 



10. The methodlof claim 9 wherein the step of depositing the layer of gallium 
oxide includes depositing tl e layer of gallium oxide by evaporation. 




11. The method of 



oxide on the surface of the s 
one of thermal evaporation, 



lpporting semiconductor structure by evaporation includes 
ectron beam evaporation, and laser ablation. 



12. The method cf 



oxygen during at least a port 



on of the step ordeposiTnig1:he4ayer-^ 



13. The method o 
begins after at least one monolayer 
of the supporting semiconduc 



14. The method o 



claim 10 wherein the step of depositing a layer of gallium 



claim 1 1 further comprising the step of evaporating atomic 



claim 12 wherein the step of evaporatingjatomic oxygen 
of gallium oxide has been deposited onto the surface 



or structure. 



claim 10 wherein the step of depositing the second layer 



includes the step of evaporatir g Gd 



15. The method of :laim 13 wherein the step of depositing the second layer 
A Gd. 



includes the step of evaporatin 



\ 
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16. The method of claim 15 wherein the step of evaporating atomic oxygen 
commences before the step of evaporating Gd. 

17. The metftod of claim 15 wherein the step of evaporating Gd commences 
5 before the step of evaporating atomic oxygen. 

1 8. . The methpd of claim 9 wherein the Ga-Gd oxide is Gd 3 Ga 5 Oi 2 . 



19. The method of claim 9 wherein the GaAsibased supporting semiconductor 

f \ 1 
1 0 structure is a GaAs jbasedl heterostructure. 



r, 20, The methol of claim 19 wherein the GaAs/based^supporting 
1 \\ , p em i con ductor structure islan at least partially completed metal-oxide field effect 




transistor. 



21. The method of claim 19 wherein the GaAsfbased supporting 
^ v semiconductor structure is ah at least partially completed heterojunction bipolar 



Q 

DO 20 



i 22. The method oft claim 19 wherein the GaAs-based ^supporting 

j«s V semiconductor structure is anpt least partially completed semiconductor laser. 



25 



23. The method of claim 9 wherein the first layer of gallium oxide has a 
thickness in a range of approximately 0.5 nm to 10 nm. 

24. The method of claim 9 wherein the second layer of Ga-Gd oxide has a 
thickness in a range of approxinktely 5 nm to 20 nm. 
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